
4

1 lRMS Sky Survey ‘1’cchniqtm for Scpmting  the Rare interesting Sigml
from the Multitude of Background  Signals

1!. ‘J’. Olsen,  C. IIadus, S. Gu]kis,  S. M. l,evin
Jet l’ropulsim 1.tiboratory

California lnstitutc  of ‘J’ccbtmlogy
4800  oak [hove  1 lrivc

l%adena,  CA 91] 09-8099”

‘J’bc NASA 1 ligh Resolution Microwave Smvcy (1 li?MS) Sky Survey compomm( will
survey the cnt ire cclest  ial sphere over the microwave frequency band spanni Ilg 1 Gl 17, to
1() G] IZ to search for signals of intelligent origin which originate fro]]) beyond our solar
system. 1 luman tc.chnology has already rcachcct  a lewd which  makes interstellar
communication by means of microwave transmissions feasible. ‘1’hc prob]cm  is not one of
difficult y of clctcct  ion, but of search space ad intdcrcncc  by t ran smissions of human
origin.

OJIly a thin sliver of the microwave bane] is protected from all human transmissions. ‘1’bus,
the Sky Survey will encounter many strong and variable signals of intclligmt origin from
fixed ad mobile transmitters, low earth orbit and geosynchronous orbit satellites, tis well
as rcflcctcci signhls  from the. h400n ami emissions from dcc.p space probes.

‘1’hc Sky Survey sweeps the sky mpici]y il] a sliding racetrack pattcJ’11  which mvcrs  at~ area
of the sky. lhring this “sky frame” observation, the antenna bcmm traverses a large ar]g,le
cm lhc sky. “J’hc background noise power estimator must itlsta[~tar]c(~tlsl>’  react to chfingcs
causal by this movcmcmt,  otlvmvisc.  the thrcsholding  algorithms would quickly sa[ur:itc
the [iald collection  syslcJn. ‘J’he thrcshoki  is set 10 allow a stca(iy-state rate of cxc.ccxicnccs
(iuc to fluctuations in the systcm at a probability of fidlsc alarm of 1()-5 in the :ibscnsc of
illtcJ’rcJCINc.

Chmbining  the beam chopping resulting from the sweeping action  with the rcquircmmt
that aJI Cxlmlcj”rcstri:il  signs] must ailpcar fixc.(i itl the sky with mpcct m the Ciistan[ stars is
a strong discriminator against many si~mils of human origin. A candidate sigwil  must
appear for a durxtion which is matchcci  to the antenna bca]n traversal time of a fixcxi point
in the. sky, ami it must appear in an adjacent bc:im area which is swcpl at [i latct”  (imc if its
rcpoJleIi intensity is sufficient.

OthcJ techniques arc used in a(i(iition to spatial filtering to control (iata IHE and climina[e
miio frcqmmy intcrfcrmcc.. “J’hc microwave frequency at which a mnciidatc  signal api)cars
may report  oJl]y a few such Ciuring  the entire survey, othmvisc  it is likdy  infi]tratcxi  by
terrestrial interfcrcmc. If an excessive number of reports  arc gcnmttxi  by a frequency
(iuring  (iata  Ccdlcct  ion, that frcqmncy  is automat ica]i y masked to contro] t hc rcprt
ban(iwicilh.  At the cJIci of a sky frame observation and before (i[ita arcbicval,  ali hits arc
sieved through the. final aggregate mask to remove all reports from those freq ucmcic.s
which gcmcratd excessive reports. ‘J’hus c.gtc.gious  interfcmncc  forms the loss of search
Space.

Archived hits arc furhcr tested in post processing to rcmcnw intcrfcrcncc  which was not
scvcrc cmough 10 trigger masking. ]ntcrfcrcmce which is spomiic  or (irifts in frequency
(iuring the course  of the observatim  is cic.tcdc.(i  by algorithms which  associate hits over
m:irsc gri(is  in the Iimc-frequency (iomain. Again, since the :in[c.nna  beam is ]minting  al



diffmnt  areas in the sky at each instant in time, contiguous patterns which appear in the
time-frequency domain qualify as interfacnce.  ‘Jhc hits which make Np thcx  ]Iat(cms arc
excised from further consicie.ration  ciuring the scicction  of can(ii(iates for rcobservat  ion.

Cancii(iatcs  are. selected from the survivors and rcobscrvcci  in a dwcli  mocic at higher
sensitivity to dcteminc  whether they are detectable at ti~c stimc cclcstial position, which  has
moved in the local frame due to the liarth’s rotation.

A prom ypc system is current] y opc.rat  ing in the field for an average of 30 hours per week.
Wc arc using it to verify our algorithms for signal detection an(i intcrfemmc rejection whiic
undertaking a smaii-se.alc survey of the sky. The dctc.cticm  statistics match theoretical
cxpuxat ions down to a probabilil  y of faisc aiarm of 1()-1 ~ in intcrfcrcnce.-frcc regions of
ti]c microwave ban(i.
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